Optical Fibre Splicing - 2162962 This invention relates to effecting
a permanent end-to-end splice between two optical fibres, one or each of
whi ch may be a conponent of an optical cable. The abutting ends OF two

optical fibres to be spliced 5 usually are pernanent|ly secure L@h@gﬂgg by
fusion or by an index-natching adiRikigal Eibee 3piiotndoth of these hod

of splicinag optical fibres, before the two optical fibres are permanently@
secured t\ggether it is necessary to ensure 10 that the cores of the

ical fib a1y, aligned f | fer of light f
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fibres are curr favoured. | e first cﬁ t hese, | 'S 1njected

into one of the g iatAls tiidy Shad WML dh1IAN F RIS dd WY LA eposed

splice 20 or Into a part of the optical fibre which is adjacent to the

proposed spl isce udud ifIyorarshiper ddife iulfy efe iiedd Ngh g¥LHére ¥y M idn r dy
coating of relatively soft polyneric material which overlies and protects
t he gl ass surfaaa dindexe-maicindalg fadiress fweom mechani cal danmage, reduces 25
m crobendl ng | oss and enables the fibre to pe bent into and maintained in a
bend of substantiallyn effecting both of these methods of splicing
ot optical fibres, before the two optical fibres are
permanently secured together it i{s necessary to ensure
10 that the cores of the optical fibres are axially aligned
for optimum transfer of light from one fibre to the
other. Aiial alignment of the two optical fibres 1is
especially critical {n the case of siﬁgle mode optical
fibres where the diameter of the core is substantially
15 1less than the overall diameter-of the optical fibre.

Two methods of obtaining optimum axial alignment of
two optical f!bres are currently favoured. In the first
of these, light is thected into one of the optical
fibres either at the end remote from the proposed splice

20 or into a part of the optical fibre which is adjacent to
the proposed splice and from which the buffer coating on
the fibre, 1.e. a coating of relativély soft polymeric
material which overlies and protects the glass surface
of the optical fidbre from mechanical damage, reduces

25 microbending loss and enables the fibre to be bent into

and maintained in a bend of substantially



P

2. smaller radius than woul d ot herwi se have been possible, has been renoved
and- t he anount of light passing into the cladding of the other optical

fibre at the.abutting ends of the optical fibres is continuously nonitored.

5 One or.'each of the optical fibres is noved transversely with respect to

the other until the nonitored light is a n1n%nun1 t hereby indicating the <ji)
fibres are appropriately axi ally aligned, the splice is then effected.

In the Second of ¢ fis iﬁﬂhtwéé d %ﬁ?%@ﬂiié“t?a»%‘eb
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optlcal\flbres elt er at the end rermte romthe proposed splice or. m%o a
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whi ch the buffer coating has been renoved and the light transferred into

the other opticaltié dFadEimPnés NeISItndd dPLiéHI efif ke tae el Hutdng
other optical fibre renmote fromthe proposed splice or at a position in the

other optical fibsmdadficend dptel aDpdsEtespls ceontIvuous Bacionftdred .
optical fibres is noved transversely with respect to the other until the
l'ight extract &l fQmemdmesattherf Xhopipeidalidibres thernoted trammirs el or
at said p03|t|on adj acent the proposed splice is a maxi num thereby
indicting the fibteh m@%&% o%R i thelgthea a‘F'F'Slth ?'ghe@n’atrRPQ%elWﬁ desis
then effected. ldeally, to keep the nunber erators necessary 25 to

operate the met hd¥Rigaum vith YI’r'%ﬁﬁc‘?ts“P%J E’E;eﬁ“??ﬂ{) 3Nf §RRRAPRIAG LY

flbre at a 03|t|o nt ‘th
P §¥g lgne and the splice is then effected. In

s the second of these methods, light Is injected into one
10 of the optical fibres either at the end remote from the
proposed splice or into a part of the optical fibre

which is ;dJacent the proposed splice and from which the
buffer coating has deen removed and the light
transferred into the other optical fibre is continuously
15 monitored at the end of the other optical fidre remote
rroh the proposed splice o} at a position in the other
optical fidbre adjacent the proposed splice. One or each
of the optical fibres is moved transversely with respect
to the other until the light extracted from the othér
20 optical fibre either at its remote end or at said
position adjacent the proposed splice is a2 maximum,
theredy indicting the fibres are appropriatély axially
aligned, and the splice is then effected.
Idéally. to keep the number of operators necessary
25 to operate ;he method to a minimum, light is injected

into the first optical fibre at a position adjacent the



proposed splice and, in the first case, light scatter fromthe abutting
ends of the optical fibres is continuously nonitored or, in the second
case, light emerging fromthe other optical fibre at a p05|t|on 5 adj acent
t he proposed splice is continuously nonitored. Wiilst there is no
difficulty in extracting light froman gptical fibre adjacent the propose
splice if the buffer coating on the optical fibre at that position is
renoved? we have gpmopeisédhasplicesandf{finuthet 6if8texasact Lhpnti satetcept
wi th a pHot o-detector sufficent Iight fromthe core of the optical fibre at
a position adj acefton heherapetetingpends of the bptiealcbhbrey s not
renmoved; this difficulty is anplified where the optical fibre is a
single. mode opticedn¥impeusly mentbeeedsons &nrshat eepydsease, dibebber. |t
is an object of the present invention to provide an inproved apparatus for
and net hod of ext?%&ﬂ$¥ﬁﬁlf€ﬁﬂ ¥?Qn?PHEPCBP51691aﬁlBBP|é&l‘fP%FE‘fﬁFough

th | addi d t th di
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from the buffer coating on the optical fibre at that position
s is removed, we have found that {t is difficult to

10 extract and intercept with a photo-detector sufficent
light from the eobe of the optical fidbre at a position
adjacent the proposed splice if the buffer coating is
not removed; this difficulty is amplified where the
optical fibre {s a single _mode optieal fibre with a core

15 of a relatively small diameter.

It is an object of the present invention to provide
an improved apparatus for and method of extracting light
from the core of an optical fibre through the cladding
and buffer coating thereof.

20 According to the invention, the improved apparatus
comprises a body which is made of a substantially rigid
transparent material and which has -at least three faces,
a first or éontact face thch is of substantially
arcuate shape and which {s adapted to bear against a

25 smoothly curved length of buffer coated optical fibre, a

second or exit face through which light emerging from



4. the optical fibre and into the body can pass and a third or reflecting
face whigch is of substantially arcuate shape and which will reflect |ight
entering the.body through said contact face in direction towards said 5
exit .face, the shapes of said contact, reflectiﬁb and exit faces and the

positions of the reflggdi Ay ey Ak Rl Atinee W&t he contact face
bei ng such that at |east dz;&nlm oreep;dr%rpgort 1on rgéi‘daltlhgehtbopzfs§iar§'g PASSmAP e 3cPd

of a snpathly curved drenai &¥t 1 'freacecquea,qrari&ra'au%gt{)a}n*e&%ﬁgg%pggﬁ%iCh

said bo bears through the cladding and buffer coating the

fibre and through thesrapeotdild/ wrirasede Qe fACq 1ighe0 et e rRREY ¢ Wo! 509?
directed and reflected towards said exit face fromwhere it can pass rnto a

light detector. 15 throughorsal dWdmyactoatat aQnt iaCals rlelcR18n"2%¥LAF @ s a
overall dianmeter of 250um preferably the snoothly curved contact ?ace 0

the substantially 5i g thddyeehathee rsivipes aif ewidaledntaicd,t Fer1aegensd aRql0
mm a preferred radius of curvature is 4.5 mm In this case preferably, 20 -
al so, the snmoothly cuesidd fagesadnd dhe iposdit iomsh ofn taecrafrtebengghahbadxit
subtends an angle at its centre of curvature lying within the range 60 to
1200; where the radi @688 &el@ddyee tox tthige combarctl facer bedingoauant thateats
4.5 mm preferably the snmoothly curved contact face 25 subtends an angle
at Its centre of curv&ddited RAIRE PEOPOTSd onoof0ldgNE. passing from the core

of a smoothly curved length of buffer coated optiéal
g# 10 fibre against which said body bears thrbugh the cladding

and buffer coating of the Optlcél fidbre and through the
smoothly curved contact face into the body will bde
directed and reflegted towards said exit face from where
it can pass into a light detector.

15 For a buffer-coated optical fibre having an overall
diameter of 250um, preferably the smoothly curved
contact face of the substantially rigid body has-a
radius of curvature in the range 3 to 10 mm; a preferred
radius of curvature is 4.5 mm. In this case preferably,

20 also, the smoothly curved contact face is of such an
arcuate length that it subtends an angle at its centre of
curvature lying within the range 60 to 120°; where the
radius of curvature of the smoothiy curved contact face
fs 4.5 mm, preferably the smoothly curved contaet face

25 subtends an angle at its centre of curvature in the range

80 to 90°,



5. Since the reflecting face is of snoothly curved arcuate shape,
substangially all the tangential rays passing ghrough the snoothly curved
contact face.are reflected towards the exit faté. Wiere the snoothly 5

curved contact face of thgiﬁybséﬁ@tﬂ-@i‘wciiHgerQG’nba&as:ié’@él’r‘?y Burve @

curvature in the range 3 to 10 mm and subtends an angle at 1ts centre o

curvature |ying witharetheer sngpe fOsivsé2Rteatly »Lefexallangdder SN0ty Y
curved reflecting face has a radius of curvature In the range 5 10 to 10

mm and $«fbt ends an apgse1ag thsocENt €lee OSmOUt NRY Us Gr v&/d Néb i 4dY e dde drage
50 to 600. The snmpothly curved contact and reflecting faces preferably are
conti guous the one wrehlebreodtbewarddictbai éxfactaps of ciipdrie/ tse afmoothly
substantially planar 15 formand, preferably also, is contiguous with the
reflecting face.5 Thecurived aepntdc¢t fage dodDotlye i sups vdret dlllyy et dfbody has a
substantially rigid transparent plastics material and, as a consequence, isS

i nexpensi ve. 20 radips nef cFunitAfdt @gkn ofhe heangeal s bfam o drsaddends
invention lies in the fact_that, because it is so efficient in focussing at

| east a maj or propord® oln&te tde 1 ryrrentin erofhigeuneatuns arkng Mt hinyithepody
froma buffer coated optic fibre fowards its exit surface, It 25 :
operates efficientl fﬁﬁ% e?‘# he® I1i2§ht' o%'f%é?'b?b]r%' arhe smoothly curved
reflecting face has a radius of curvature in the range 5
10 to 10 mm and subtends an angle at its centre of curvatufe
lying within the range 50 to 60°,
The smoothly curved contact and reflecting faces
preferably are contiguous the one with the other.
The exit face preferadbly is of substantially planar
| 15 form and, preferabdbly also, i{s contiguous with the
reflecting face. |
The substantially rigid body is preferably made of
substantially rigid transparent plastics matérial ;nd. as
a consequence, is inexpensive,

Ldfl 20 A major advantage of the apparatus of the present
fnvention lies in the fact that, because it is so
efficient in focussing at least a major proportion of the
l1ight entering the substantially rigid dody trom a bﬁtrer_
coated optical fibre towards its exit surface, it

25 operates efficiently where the light detector is an

inexpensive 11ght detecting device, such as a
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| nexpensi ve |ight detecting device, such as a 6. photodetector. The
apparatus of the present invention is especially suitable for use with a

I'i ght detector incorporating a recessed chip. The Invention further

i ncludes*a nethod of 5 effecting |ocal extradJon of light froma buffer @
coated optical fibre using the inproved apparatus herei nbefore descri bed,

whi ch net hod conmphctas] etfdotoin .ng Thes rAppar atus o fl rthee paresegft timer dnariginh iaf

t he buf-fer coated optical fibre and placing the snmoothly curved contact 10
face ofwthe substeamrdciaddy igiidaddey o e iwikoved aitardatestiont o f aci al
contact with the smoothly curved length of optical fibre so that the

optical fibre and %R’ RAfARING acefeP &&htddiPf ace are in interfacial

contact througtout th qugﬁ? of the smpothly curved 15 contact face, and
directing |ight passi %d’? riohiantd o furgham A niiydes & imgtdadfugh the

| addi d ff ' f th ical fi d d th h
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curve in a part of the length of the bdbuffer coated
optical rfibre and placing the smoothly curved contact

St 10 race.or the substantially rigid body of the improved

apparatus into facial contaét with the smoothl} curved
length of optical ribre'so that the optical fibre and
the smoothly curved contact face are i{n interfacial
contact throughsut the iength of the smoothly curved

15 contact face, and directing light passing from the core

of the optical fibre t@rough_the cladding and buffer
coating of the opticaliribre and and througﬁ the
smoothly curved contact face of the substantially rigid
body into the body towards said exit face and also

20 towards said reflecting face from where it is deflected

towards said exit face, and through said exit face to a
light dqtéctlng device.

Preferably, the butrered optical fidbre approaching
the smoothly curved contact face of the substantially

25 rigid vody extends from the proposed splice in a

substantially rectilinear.direction.



25 rigid body extends fromthe proposed splice in a substantially

rectilinear direction. The apparatus and nethod of the present invention
is especially-suitable for use for extracting |fght fromthe core of a

singl e mode optical fibre which is to be spliced to another single node
optical fibre. 5 The invention is further illustrated by a _ (?&
description, by way of exanple, of preferred apparatus for extracting |ight
fromthe core of a bufferTEBaRBR2BAtRBaRNA| Bebhodnal obhe Prresent clch vien hien

of effecCting a permanent end-to:end geéiée bet ween two buffer coated 10

optical fibres, mﬁthlPeFépﬁﬁ&é?iﬁ PHEtaRLenpanyrRg BPaveryRacting ik isht from
s”a schemati o ropr 6Bt 8PF Bnobrc RENEES BRdp cpRELeRb ByBte WP LT 43 erdec
opt i oal fibree.  RorefPFERSROR: PERAP FRReTPcotfs PEERE: 4TSt ocally.
compri ses a substantial [y regraver ek 18 epeRer SISO ) i gia

of “arcuat o shape. and ot ekl 5°Mast entl o bearaBLE AP IIRARY SR
l'ength of the bufferrépaggtiracting light from the core of a buffer coated
optical fibre, and of a preferred method of effecting a
permanent end-to-end splice between two buffer coated
10 optical fibres, with reference to the "accompanying
drawings, in which:-
Figure 1 is a sectional side view of the preferred_
apparatus, and
Figure 2 is a schematic representation of the
15 apparatus employed in the preferred method of effecting
a permanent-end-to-end splice between .two buffer coated
optical fibres.
Referring to Figure 1, the preferred apparatus for
~ locally extracting light from the core of a buffer
20 coated optical fibre F comprises a substantially rigid
transparent body 31 of substantially rigid transparent
plastics materifal. The body 31 has a contact face 32
which is of arcuate shape and which is adapted to bdear
against a smoothly curved length of the buffer coated
25 optical fibre F, an exit facel33 which is of planar form

and through which light emerging from the optical fibre



25 optical fibre F, an exit face 33 which Is of planar form and through

which |jght emerging fromthe optical fibre 8. and into the body can

pass, ahd a reflecting face 34 which is of snmobothly curved arcuate form =
whi ch is,'contiguous with the exit face 33 and wli.ch will reflect |ight
entering the body through the contact face in a 5 direction towards the

exit face. The cont and flate® 3hehdsdy cadi passf, endvat neflettinBnfragad3
subtends an angle at its central of curvature of 85[err]; the reflecting

face 34xhas a radi us wifi ahurigy afuse oot hd y7 ewmraed Qﬂb@éﬁesf&nmanghéehtiPts

central of curvature 10 of 55[err]. The shapes of the contact face.3
reflecting face 34 am®nbliguongc¥isd she Pﬁétpéépfléﬁsaﬁﬂ FﬁécFeFFéEtTﬁélaﬁa
exit faces relative to the contact face are % ch t

proportion of Iight &éﬁ‘i"ng’“ftreé'ﬁ"tghéh@oPédéf rovg thlhﬁ Gﬁf‘géﬂtl éﬁﬁ%hgaf 315
buf f ted t | fib t which t dy 1 b
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curved contact face iﬁﬁnrltq' ({l%sb%qy olrlvla thip e oé.eq,t ﬁ' n?3fla’ §LbEEhEY ggvvards

the exit face 33 fro & &3 "N AT VN0 ght detector
the preferred method feid fichiag c%ramci - «are.mmulrge oeyeen tye but 1

coated optical fibres uffer coating is locally renoved from each
opti cal reflecting face 34 has a radius of curavature of
6.7Tmm and subtends an angle at its central of curvature
et ' 10 of 55°., The shapes of the contact face.32, reflecting
face 34 and exit face 33 and the positions of the
reflecting and exit faces relative to the contact face
are such that at least a major proportion of light
passing from the core of a émoothly curved length of
15 buffer coated optical fibre against which the body 1
bears, through the cladding and buffer coating of the
optica1 fibre and thr;ugh.the smoothly curved contact
face 32 into the body will be directed and reflected
towards the exit face 33 from where it can pass into a
20 light detector P. | |
In the préferred method of effecting an end-to-end
splice between two buffer coated optical fibres, the
buffer coating is locally removed from each optical
fibre 11, 21 over a short length of the riﬁre
25 immediately adjacent to the end to be spliced and a

length of buffer coated optical fibre 11 is laid around



fibre 11, 21 over a short length of the fibre 25 | medi atel y adj acent to
the end,to be spliced and a Il ength of buffer coated optical fibre 11 is

| &id arbund ... 9 the snoothly curved convex sur®ace of an anvil 12 and a

| ength of- a butter coated optical fibre 21 is laid around the snoothly C?)
curved convex surfacéhef sanohhiyl cBP vedheoonrwecRuslintacet afi aneihni?|and a
each having a 5 radi us of curvature of 4.5mMm A rigid body 1 of
substantially rigid deagsparéne puifercsontesdr paticslpsibreodtdifrhdtidatel y
adj acentto the snmoothly curved | ength of buffer coated optical ,fibre 1ﬁ SO
that an arcuate cont &fPungcéhe 8H°PE§IBOGYPIGQ CRBYPX 355?%%? Phea Y hty
curved length of butter coated optical fibre. ' Th riﬁig bod% % s suitable
for injecting |ight iddeo e CCBVEXoPUrfacEs: PLal*hei BRELI1Y EAP ugﬁvfﬂﬁ a

cl addi ng and buffer coating thereof .and ig th ubj ect of our co-pending
Pat ent Applicati dn NS?%f§’ °g5ff§5?§u(§efiaﬁ'%8i' 2162657A) filed on the

same day as the present aQPbH?QEi%Bgyshno?dQMEEQQnEQa?Pgh?i?PQt@rﬁﬁ?%ﬁf&nt

faee 2, the body 1 has an"entrfy fac t hrough whi ch roma

source can pass and 3,nls3q3% E‘iftb‘?-%h“gsf ?%%14_1%%%“_1%&&_1aeéi?%djéeéht to
entering the 20 body "through the entry face in a direction towards the

contact face. The inglyeNadmo@Rn19" cb@e@NleighRCRr3buriterr ebhteti aptiaae 4
and the contact face 2 relative to one :
fibre 11 so that an arcuate contact face 2 on the body
gj_ 10 bears against thé smoothly curved length of buffer
- - coated optlcal fibre. The rigid body 1 {s suitadble for
injecting light into ﬁhe core of the optical fibre 11
through the cladding and buffer coating thereof and is
the subject of our co-pending Patent Application No.
15 85719073 (Serial No: 2162657A) filed on the same day
as the present application. In addition to the arcuate
contact faece 2, the body 1 has an entry face 3 through
which light from a light soﬁrce can pass and a planar
reflecting face 4 which will reflect 1ight entering the
~ 20 body through the entry face in a diréctlon towards the
contact face. The inclinations or the entry face 3, the
reflecting face 4 and the contact face 2 relative to one
another are such that at least a major proportion of
1fght injected through the entry face into the body 1
25 will be directed or reflected towards a part of the

length of said smdothly curved contact face from where

ft will pass through the buffer coating and cladding of
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anot her are such that at |east a major proportion of light injected through
the-entgy face into the body 1 25 wll be directed or reflected towards a
part of the |ength of said snoothly curved contd®: face fromwhere it wll é@;

t hr ough t he buff ti | aqdi f 1 0. th tical fib
(L aoni e ol MO bl ond yabiurifiufiors T
o
in >Iéi gure 1 is posi t?odn&ledﬁ'%mca&(fit g?%l &q)rgqgéjlactgzot%et'herxgr?gétiﬁl §/’g§t‘5r\;gd3?engt h

of buff®r coated Optifistidnt1%14Y T2 gilal rlahS pARGHRL %ﬁ??g?%t nageR137 94

t he body bears agai nst the snoothly curved | ength of coated optical

fibre 21. Alight soynqaish® dted?ay F1gRed adj1aceyls i !i%nfefadxmﬂnea@mmghoto
di ode or 10 other light detector 36 is positioned adjacent the body 31.

Wth the ends of tshe sqjtacadlt ftiner 8mobtniFl clure@dienlzthharbyiiteerceghteds
have been renoved so arranged-that they substantially abut with their cores
and 15 approxi mat el wptdicall dltivgen2it sol ithlat fthemarkaaltiegbbnsadtceadd 32 on
i njected through the entry face 3 of the body 1 into the body and is :
directed and refl ect &hei hodyt be aipedyp gadwartds hehemoothdyt chinged2léngtrhwhér e
It passes through the buffer coating and cl adding of the 20 snmoothly curved
| ength of buffer coatbed f@pt icoated gpéical fibre 21, A light source 16 is

positioned adJaéent the body 1 and a photo diode or
10 other light detector 36 is positioned adjacent the dody
3t.

With the ends of the optical fibres 11, 21 from
which the buffer coatings have been removed so arranged
that they substantially abut with thelr cores and

15 approximately axial alignment, light from the light
source 16 is injected through the entry face 3 of the
body 1 into the body and is directed and reflected into
the body towards the contact face 2 from where it
passes through the buffer coating and c¢ladding of the

&; 20 smoothly curved length of buffer éoated optical fibdbre 11
into the core of the optical fidbre. A proportion of
light from the core of the optical fibre 11 passes into
the core of the optical fibre 21, Light from the core
‘of the smoothly curved length of bdbuffer coated optical

25 fibre 21 passes through the cladding and buffer coating
of the optical fidbre and through the contact 32 of the

body 31 i{nto the body and is directed or reflected in



Into the core of the optical fibre. A proportion of light fromthe core of
the optical fibre 11 passes into the core of the optical fibre 21. Light
fromthe core of the snoot hly curved | eng E of buffer coated optical 25
fibre 21-'passes through the claddlng and i [

_ ffer coating of the optical
fibre and thro h the cotnot‘?acg %lg% 3?8&69%93#3 HrQ o Qﬁ:e O%I;é?ngai @

directed or ref éthfﬁ exit face r'om ere

passes ig}grLQQf%th :éﬁ#? @SVQL gg%egeﬁq Y gde Y 6ea0€h9f obhe

opti cal ransverse respect of the ot unti |

the Iight |ocalda, ﬁ;tgﬁt@&{é;ﬂ ?hgﬂggt l,qal ofyi Qree m?ol,gds P é"?"g’hh y

t her eby |nd|cat|ng t e cores o ibfes are appropriately axfa

aligned, and L4AePldddhder OPMREISEREH. ufthal thld ANEHY Wodigy Cores of

the optical fibres optimumtrans light fromone fibre to the

ot her using st he ARG Edd'Se gl €1d Noply PERS! ?@%ﬁ-@rwdq%crs ek gl f USi on

splicing of the allgned optical fibres can be effected autonatlcally by
.means of equi pmre‘iﬁ' ASRPCd 8 g Wk At BRel bgbles RIfCQUNeO T 11k sl ad@t ecti on

appar at us.
appropriately axially aligned, and the splice {s then
effected. '
Axial alignment of the cores of the optical fibres
10 for optimum transfer of light from one fibre to the
other using the apparatus and_method hereinbefore
described and fusion splicing of the aligned optical
fibres can be effected automatically by means of

equipment 40 associated with the light injection and

15 detection apparatus.



CLAI MS: 1. Apparatus for extracting light fromthe core of an optical
fibre tfhrough the cladding and buffer coating,thereof, which apparatus
conprises a,body which is nade of a substantially rigid transparent
material” and which Ragak,l east three faces, a first or contact face whi
I's of substantially=arcoate shape and which is adapted to bear agai nst
snoot hly curved | ength of buffer coated optical fibre, a second or exit
face through which light energing fromthe optical fibre and into the body

can pas® and a third,or nebhpatusorbacexvhacbihg i ght!DEl SMtewd | dord¢ CoEt £n
shape and which will reflect Iight entering the body through said contact
face in a directi onopogeadsrsard exrdbugncthet bBbadhongsand Bl flerc0sd sCing
reflecting and exit faces and the positions of the reflecting and exit
faces relative to thbecenfaciwhiabecappangtsachonpnisaes 4 casdy avhigroris made
.proportion of light passing fromthe core of a snoothly curved | ength of
buffer coated opticaf ai budshgarhallphrésidatoanspyrentrzatemyalg@gnd hich

cl addi ng and buffer coating of the optical fibre and through the snoothly
curved contact facehpftatt heapbdyhiee| faeediract tustner redhcatted 8 R iiseh

said exit face fromwhere it can ggss into a Iight det ector. 13. 2.
Appar atus as cl ai nedi®i RTcPUPAFaNtHALL & ArPHRte Shape and which is adapted

to bear against a smoothly curved length of buffer
coated optical fidbre, a second or exit face through
which light emerging from the optical fibre and into the
body can pass and a third or reflecting face which is of
substantially arcuate shape and which will reflect light
‘entering the body through said contact face in a
direction towards said exit face, the shapes of said
contact, reflecting and exit faces and the positions of
the reflecting gnd exit faces relative to the contact
face being such that at least a major proportion of
'light passing from the core of a smoothly curved length
\Jl ' of buffer coated optical fibre against which said body
bears, through the cladding and buffer coating ot‘the
optical fibre and through the smoothly curved contact
face into the body will be directed and reflected
fowards said exit face from where it can pass into a

light detector.
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snmoot hly curved contact face of the substantially rigid body has a radius
or curvagure in the range,of 3 to lomm 3. Apparatus as clained in Caim
1 or 2, wherein the snoothly curved contact fade4 s of such an arcuate

|l ength that it subtengs an, angl t its.centre .of qurvature |yi it hin
the range of 60 to 1 errﬁ".pag'.aet“%Aio"'ﬁosarcalta eadg iq a?ﬁr‘?eltf itlrr 55‘3#823 3"' % he @
precedi ng C ai ns, wh ' ﬁgg&t I wed caont get. .fa f

substantially rigid E{)%J%ﬁalya ra |J1us&/°o ccutr \?ﬁ‘% é)qgfthéf. %%%gtg%qq aA;%darrétsdg
as claiweéd in Caim it I t f btaerds an
angle at its centre éﬁ‘c’dc,wu?{/aea\tdttr}re@ﬁq{gﬁ§¢£}g§%\éﬁﬁoqgggig6raﬁ%%\p%gr a3t Eg as
claimed in Caim1l oryganmWherein the reflecting face has a radi us of
curvature in the range 5 to 10nmm and subtends an angle at its centre of
curvature lying wthig, t heapparga a0 d0 Al med 1n ARAMANUSra2,ClhepRdn Bhe
Claim6, wherein the snmoothly curved contact and reflecting faces are

conti guous one with tdmootitlar cuk.ved ApnetraxituTare dlsaiofeduleh any aspaask t he
preceding C ains, wherein the exit face is of substantially planar form

14. 9. Appar at us as efigtimadatn iGl subt@ndshanciangillec agxiits centre of

curvature lying within the range of 60 to 120°,
y, Apparatus as claimed in any one of the preceding

Claims, wherein the smoothly curved contact face of the

- substantially rigid body has a radius of curvature of
4,5mm.
5. Apparatus as claimed in Claim 4, wherein the
smoothly curved contact face subtends an angle at {ts
centre of curvature in the range 80 to 90°,
6. Apparatus as claimed in Claim 1 or 3, wherein the
reflecting face has a radius of curvature {n the range 5
to 10mm and subtends an angle at its centre of curvature

| lyihg within the range 50 to 60°.
o - T. Apparatus as claimed in Claim 6, wherein the

smoothly curved contact and reflecting faces are
contiguous one with the other.

8. Apparatus as claimed in any one of the preceding
Claims, wherein the exit face is of substantially planar

form.
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face is contiguous with the reflecting face. 10. Apparatus as clained in
any- one(gf the preceding Clainms, wherein the substantially rigid body is
made of Substantially rigid transparent plastiqa,material. 11. Apparatus

for extracting light fromthe core of an optical fibre through the claddiééé
and buffer coating tSareofApparaitamst iaal lol admelderia Chafiar 8 ,deheriebadtnet Bxit
reference to -and as shown In Figurel of the acconpanying draw ngs. 12. A

met hod of effecting Ifasd idctaondilisyn®usf wiitghtt hier oefa eletfingr facated opti cal
fibre us¥ng apparatus as clainmed in any one of the preceding dains, which
met hod conprises ef f &« nd‘PPaSRdMsh aduralaime dg 155 anyopnenhef| thet hrotedhns
buffer coated optical_ fibre and placing the snnothlﬁ curved contact face of

the substantially ri§id®idsy erEtd 4h%asadsd antiaiidcragloheds: 1ai pade el
ot curved enadh o, 0 5, UL, B rl, e R PR ™

| h of th hl f [ ' [ '

from the core of the M Ab e o, dakrallind a3ehy "ErompEbe CRSERLIF cap

bl 5| o e Y 48R ROrSaR By, AmktafothachyLFef Shatify
‘al so towards said reflyardotd shida® aht@@W§€a8 nereinbefore described with
reference to and as shown in Figure 1 of the
accompanying drawings.
12, A method of effecting local extraction of light
from a buffer coated optical fibre using apparatus as
claimed in any one of the preceding Claims, which method
comprises effecting a smooth curve in a part of the
length-ot the buffer coated optical fidre and piaeing
the smoothly curved contact face of the sudbstantially
rigid body of the apparatus into facial contact with the
smoothly curved length of optical fidbre so that the
optlcal'ribré and the smoothly curved contact face are
;vJ in ihfertacial contact throughout tﬁe length of the
smoothly curved contact face, and directing light
passing from the core of the optical fibre through the
cl;dding-and buffer éoating of the optical fibre and
through the smoothly curved contact face of the

substantially rigid body into the body towards said exit

AN O



it'is reflected towards said exit face, and through said exit face to a

i ght dé¢tecting device. 13. A nethod of effecting a permanent end-to-end

splice 5 bet-ween two buffer coated optical fitbrnes which conprises

arranging the two optical fibres in approximately axial alignment and with'

t hei r nei ghbouri ng ef@C%tacadds @sratoNards sioddt redlelcsdaigl facej Ecomnghere

light into a snoothly curved Iength of one of the buffer coated 10

optical “fibres adjacdh 1% refdestsdotoyacdsi said exdsi fgcrigrndt §hepuehesatd

fronlalﬁﬁnothly curved  le %th %f thg obher buffer coated optical fibre at a

position adj acent thgxﬁfog &84 Qi EdBhEi dgtassing: devdseci ai med in any one

of Clainms 1 to 11 and.,conti nuQusly ni,t.aring |ight 15 energing fromsaid

apparatus; noving o§é°orAegfﬁg89 ngeggfftéﬁgfFbP@gm?P§H§v€PgéF§'ﬁP9hsPl1°e

respect to the ogher il ot ri ' fr sai ara is a

maxi munm  and per%aneﬁ??§°§3cE?PnSQ?ES?QEE?F?§g°8§g§‘gfg%ﬁggapfﬁg§h PPBpELses

t oget her. arranging the two optical fibres in approximately axial
alignment and with iheir neighbouring end faces
substantially abutting; 1locally injecting light into a
smoothly curved length of one of the buffer coated

10 optical fibfes adjacent to the proposed splice; causing
light to emerge from a smoothly curved length of the
other buffer coated optical fibre at a position adjécent
the proposed splice using apparatus as claimed in any
one of Claims 1 to 11 and continuously monitoring light

15 emerging from said apparatus; moving one or each of the
optical fidbres transversely with respect to the other
until the Xight emerging from said apparatus is a

maximum; and permanently securing the abutting ends of

the optical fidbres togéther.
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